
SCIENTIFIC REPORT

Surgery for primary basal cell carcinoma including the
eyelid margins with intraoperative frozen section control:
comparative interventional study with a minimum clinical
follow up of 5 years
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Aim: To assess recurrence of primary basal cell carcinoma
(PBCC) including the eyelid margins after resection with or
without intraoperative frozen section control (IFS).
Methods: Comparative non-randomised interventional study
involving review of records of consecutive patients with
histological diagnosis of PBCC including the eyelid margins,
treated surgically at the University of Erlangen-Nürnberg
between 1989 and 1998. Patients with a minimum clinical
follow up of 5 years treated with (group I) or without (group
II) IFS were compared. Postoperatively, permanent paraffin
sections were available in all patients.
Results: 165 patients were available for study. There were
145 patients with a minimum of 5 years follow up. Of these,
no tumour recurrences were observed in group I (n = 114)
compared with three (9.7%) in group II (n = 31) (p = 0.002).
Conclusions: Surgery for PBCC including the eyelid margins
with IFS and immediate plastic reconstruction, as performed
in the present study, is associated with better long term cure
compared with surgery with clinical control.

B
asal cell carcinomas (BCCs) of the eyelid are the
commonest malignancy encountered in ophthalmic
practice.1 2 Compared with primary basal cell carcinoma

(PBCC), recurrent eyelid BCCs exhibit more aggressive
biological behaviour associated with a less favourable
prognosis and poorer outcome.1 2 Therefore, an important
aspect in the successful management of eyelid BCC is
ensuring complete tumour excision at the point of resection
of the primary lesion. As BCCs, and especially those with an
infiltrative component, commonly have a degree of sub-
clinical spread it can be difficult to clinically assess the
margins of the lesion at the time of excision.

A number of non-comparative case series have demon-
strated that the use of intraoperative microscopic assessment
of the surgical margins (such as the Mohs’ technique or
intraoperative frozen section (IFS) analysis) is reliable in
ensuring complete microscopic BCC tumour excision and is
associated with a low reported rate of recurrence.2–14 Such
approaches allow objective feedback regarding the adequacy
of excision while preserving as much healthy tissue as
possible for plastic reconstruction. However, most studies to
date have had a relatively short period of follow up (,3
years) which may be insufficient to detect late recurrences
(.5 years).2 13 15 In addition, there have been no formal
comparative studies to assess the incidence of eyelid BCC
recurrence using intraoperative frozen section control com-
pared with clinical control alone.

The aim of the present study was to undertake a
comparative analysis with a minimum follow up of 5 years
to determine the efficacy of resection and long term
recurrence rate following excision of primary BCC of the
eyelid using IFS control of the surgical margins compared
with clinical control alone.

PATIENTS AND METHODS
The medical records of consecutive patients with a histolo-
gical diagnosis of primary BCC of the eyelid treated surgically
at the University of Erlangen-Nürnberg between 1989 and
1998 were reviewed. All lesions either involved or were
situated close to (within 5 mm of) the lid margin (frank
extramarginal lesions which could be resected without a full
thickness lid excision involving the lid margin were not
included in this study). Of these, patients with at least 5 years
follow up involving review with slit lamp control and
photographic documentation within the eye clinic of the
University of Erlangen-Nürnberg, were identified.

From the patients with long term follow up (.5 years),
two study groups were defined. Group I included those
patients who had undergone tumour excision with immedi-
ate plastic reconstruction using IFS. Group II included those
patients who had undergone tumour excision and immediate
plastic reconstruction using clinical control with the operat-
ing biomicroscope alone. All surgical specimens, including
those used for IFS, were processed for postoperative paraffin
sections.

The following clinicopathological variables were extracted
from the medical records for each patient in the study groups:
age, gender, race, anatomical localisation of the tumour,
maximal tumour diameter determined clinically at the slit
lamp (mm), histopathological classification (tumours were
divided into two groups: (1) BCCs with an infiltrative growth
pattern defined as a portion or all of the tumour consisting of
elongated strands of infiltrating tumour cells (morphea and
mixed BCCs); (2) those with a circumscribed growth pattern
(nodular BCC), in which tumour cells grew in solid clumps or
rounded cell nests), microscopic involvement of surgical
margins by tumour cells determined by both frozen section
and permanent paraffin section, recurrence after primary
excision (recurrence was defined as the reappearance of a
histologically confirmed BCC at the site of previous excision),
time between primary surgery and diagnosis of BCC
recurrence (years), and the period of follow up (years).
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The surgical procedures were carried out as follows. For all
cases, the tumour was excised with a margin of normal
looking tissue determined by intraoperative biomicroscopy.
In those cases in which IFS was undertaken, the normal
tissue margin was 3–4 mm. In those cases which were
managed without IFS, the normal tissue margin was 4–
8 mm. In group I patients, IFS analysis was carried out as
previously described.14 In brief, frozen sections were exam-
ined from both the medial and lateral surgical margins and in
some cases the deep surface, if there was clinical doubt
regarding the adequacy of excision. The sectioning procedure
was carried out by a trained pathology technician and the
sections were assessed intraoperatively by the surgeon. In
cases where the surgical margins were involved with tumour
cells, further excision was undertaken and the procedure
repeated until clear margins were obtained. All specimens
were submitted for permanent paraffin sections. Group II
patients with positive margins on permanent paraffin
sections, no clinically evident residual tumour, and a
circumscribed growth pattern were observed at 6 monthly
intervals. Those with an infiltrative growth pattern or clinical
evidence of residual disease were further excised. All
operations were performed by one surgeon.

The clinicopathological features and incidence of BCC
recurrence were compared between the two study groups
using the four field x2 test (significance level of 0.05) to
assess for association between unpaired data.

RESULTS
A total of 165 consecutive patients with histologically
confirmed primary eyelid BCC were identified. All patients
were white and there was one tumour per patient. The right
side was involved in 53.0%. Of these, 145 patients had a
minimum follow up of 5 years through the eye clinic,
including 114 in group I and 31 in group II. Of the 20 patients
(12.1%) with less than 5 years follow up, we were able to
ascertain that all had either died of non-BCC related causes
or had moved outside the clinic catchment area by examina-
tion of the medical records and communication with primary
care physicians

The clinicopathological features are summarised in table 1.
With respect to the anatomical site of the tumours, a medial

canthal location was slightly more common in group I
patients. Involvement of other anatomical regions as well as
histologic BCC type, in particular the presence of an
infiltrative growth pattern, were not significantly different
between the study groups. Final postoperative paraffin
section control confirmed that the surgical margins were
clear in all patients managed with the frozen section
technique. In contrast, 9.7% of group II patients had positive
margins on postoperative paraffin sections. None of the
patients with positive margins had clinical evidence of
residual tumour. Two of these patients had an infiltrative
growth pattern on histopathology and were further excised,
and the other patient was observed. No recurrences occurred
in group I patients, while there were three (9.7%) in group II
(p = 0.002). The mean time between the excision of the
primary lesion and the diagnosis of the recurrence was 5.1
years (range 1.9–10.6). On histopathology, all recurrent
lesions displayed features of an infiltrative growth pattern.

DISCUSSION
The present study is the only comparative analysis demon-
strating significantly reduced long term recurrence using IFS
compared with clinical control for the management of
primary periocular BCC involving the eyelid margins. All
patients treated with IFS had tumour free margins on
postoperative histology with no recurrences observed, com-
pared with 9.7% positive tumour margins and three (9.7%)
recurrences in the group treated using clinical control. These
data suggest that IFS, as used here, appears reliable in
ensuring complete tumour removal and the low recurrence
rate is comparable with Mohs surgery.1

BCC recurrences three years and longer after excision have
been observed in this and other studies and highlight the
need for long term follow up in defining cure.13 15 Most
previous studies evaluating eyelid BCC resection with
intraoperative microscopic control have been non-compara-
tive with considerable variability in follow up (between
2 months and 4 years).2–14 Only two studies investigating
recurrence of excised primary BCC with a clearly defined
minimum of 5 years follow up have been reported. Both
series were non-comparative. One reported recurrences in
0.6% with Mohs’ technique.7 The other, using IFS, reported

Table 1 Clinicopathological characteristics of the study groups

Characteristic Group I (n = 114) Group II (n = 31) p Value

Mean age (range) (years) 71.5 (44–94) 65.9 (45–91) N/A
Female:male ratio 1.0:0.9 1.0:1.3 N/A
Anatomical location, n (%)

Medial canthal region* 55 (48.2) 11 (35.5) p,0.05
Lower lid, central 33 (28.9) 10 (32.2) p.0.05
Lateral canthal region� 20 (17.5) 7 (22.6) p.0.05
Lower lid, entire lid 5 (4.5) 3 (9.7) p.0.05
Upper lid, central 1 (0.9) 0 (0.0) p.0.05

Mean tumour size (range) (mm)` 13.3 (2–32) 12.9 (5–18) N/A
Histopathology1

Infiltrative growth pattern, n (%) 24 (21.0) 7 (22.6) p.0.05
Circumscribed growth pattern, n (%) 90 (79.0) 24 (77.4) p.0.05

Histopathological margins�
Positive margins on PPS, n (%) 0 (0.0) 3 (9.7) p = 0.002

Follow up and recurrence rate p = 0.002
Mean follow up period (range) (years) 6.4 (5.0–11.1) 6.9 (5.0–14.1)
Recurrences after resection, n (%) 0 (0.0) 3 (9.7)
Mean time to recurrence (range) (years) N/A 5.1 (1.9–10.6)

*Defined as involvement of the medial quarter of the upper or lower lid and/or the angle.
�Defined as involvement of the lateral quarter of the upper or lower lid and/or the angle.
`Refers to maximal tumour diameter.
1Infiltrative growth component was defined as a portion or all of the tumour consisting of elongated strands of
infiltrating BCC tumour cells.
�Positive margins were defined as the presence of tumour cells at one or more cut surfaces of the surgical
specimen.
N, number; N/A, not applicable; PPS, postoperative paraffin section.
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recurrences in 2.2%.13 In contrast to these studies, in which
follow up included either telephoning patients or was
undefined, we believe the data in the present analysis are
superior as only patients who had been followed up with slit
lamp photo documentation through the university eye clinic
were included. This represents a follow up rate of 87.9% (145
of 165 patients). Of the 20 patients with less than 5 years
follow up, all had either died of unrelated causes or moved
out of the area.

Although non-randomised, the study groups were similar
with respect to reported factors influencing BCC recurrence
including age, tumour size, invasive growth pattern, and
immune status (there were no immunocompromised patients
in this series).2 16 Only tumour location differed slightly
between the study groups. Previous studies have noted a
moderately increased recurrence risk associated with a
medial canthal location, possibly related to more cautious
excision or earlier deep extension.2 17 Despite the higher
incidence of this location in group I patients, the results
indicate that primary eyelid BCC in this area can be treated
with microscopic control producing good results.

Frozen section analysis was carried out using a technique
previously described by ourselves and others.13 14 Although
sampling of the margins using this technique is less
comprehensive than Mohs surgery, in the context of
resections involving the eyelid margin, where there are only
two, or occasionally three (if the deep surface is included),
margins which need to be examined, the findings of this
study indicate that the results of IFS are comparable with
Mohs surgery when performed by a collaborative surgeon/
pathology team.1 13 For elliptical extramarginal lesions,
especially those with an increased risk of recurrence such
as large and/or recurrent medial canthal lesions, the Mohs’
technique, examining the entire surgical margin, may be a
better option, even though it is more time consuming.1 In
optimising the IFS procedure, we believe there are a number
of critical factors. The surgeon needs to be closely involved
and should determine the critical surgical margins for
assessment (in this study, the margins were evaluated by
the surgeon in the operating room with the assistance of a
pathology technician trained in frozen section technique).
The technical quality of the morphological details should be
high, to facilitate accurate judgement of the margins. Finally,
there needs to be close communication between the surgeon
and IFS team, to allow continuous feedback and timely
progression of the operation schedule.
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